Introduction
Radiometric dating of interbedded volcaniciastic layers in the fossiliferous marine sequence should give important constraints for establishing an integrated geologic time scale, because high-resolution biostratigraphy indicates not a numerical age but only a relative stratigraphic (chronologic) position. As the Japanese islands have been typical volcanic arcs since the Miocene, some marine successions are suitable for integration of biostratigraphy with chronology based on radiometric dating. The Miocene marine sequence in the Iwadono Hills, central Japan, interbeds some volcaniclastic layers within the fossiliferous sediments.
We present newly obtained 
Geology and Stratigraphy
The Iwadono Hills is located at the eastern margin of the Kanto Mountains, central Japan. About 900m-thick marine sediments are distributed, which are divided into five formations as follows; Godo, Negishi, Shogunzawa, Hatoyama and Imajuku Formations in ascending order ( Fig. 1 ; Kurihara et al., 2003) . This sequence overlies the Lower and lowest Middle Miocene marine sediments of the Kamikarako Formation unconformably, and may in be fault contact with pre-Neogene Sanbagawa metamorphic rocks at western end. The PlioPleistocene conglomerate of the Mononiyama Formation covers these formations horizontally. The Godo Formation consists of conglomerate and very coarse-to medium-grained sandstone. The Negishi Formation is composed of densely-bioturbated massive silty fine-to medium-grained sandstone with three volcaniclastic layers (I-0, I-1 and I-3). Scattered glauconite grains are often observed in the Negishi Formation. The Shogunzawa Formation, conformably covering the Negishi Formation, is composed of dark gray diatomaceous massive siltstone and sandy siltstone with six volcaniclastic layers. The rhythmic alternating beds of siltstone and medium-grained sandstone characterize the Hatoyama Formation. The Imajuku Formation consists of medium-grained massive sandstone and tuffaceous fine-grained sandstone.
These
Miocene strata show southward in- cl ined basin form with one broad anticline and two synclines. A few number of faults are observed, but each key tuff bed is traceable throughout the area (Kurihara et al., 2003) . The Shogunzawa Tuff bed is interbedded in the middle part of the Shogunzawa Formation. This volcaniclastic layer is composed of partly laminated fine-to medium-grained tuff in its lower part, and undulated very fine-grained tuff in the upper part (Fig. 2) . The Okuda Tuff bed is interbedded in the upper part of the Shogunzawa Formation. More than 10m-thick Okuda Tuff bed is characterized by pisolite layers in the lowest part (Fig. 2) .
About 3 kg tuff samples for K-Ar dating were collected from the biotite-rich coarsegrained pumiceous portion of the lowest part of both the Shogunzawa and Okuda Tuff beds (Fig. 2) Quantitative analysis of argon and potassium was performed using the analytical procedure as suggested by Itaya et al. (1991) K-Ar ages of tuff beds in the Iwadono Hills are first obtained through this work. Combining with microfossil biostratigraphy, we discuss the sediment accumulation history of the Miocene marine sequence in the Iwadono Hills (Fig. 3) .
The last occurrence (LO) of calcareous nannofossil Sphenolithus heteromorphus, determining the CN4/CN5a boundary (13.6 Ma) is recognized in the Negishi Formation (Kurihara et al, 2003) . Diatom biostratigraphy (Kurihara et al., 2003) (Bukry, 1973 (Bukry, , 1975 
